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Abstract
Background The main aim of this study was to investigate, in alcohol-dependent
(AD) patients, the use of the 5 emotion regulation strategies specified in Gross's
(1998, Rev Gen Psychol, 2, 271) process model of emotion regulation with the use
of a semi-structured interview allowing a detailed and high-quality assessment
of emotion regulation strategies. A secondary aim was to examine the possible
influence of protracted abstinence and detoxification on emotion dysregulation.
Finally, the association between the level of craving and the types of regulation
strategies was investigated. Methods Forty-four treatment-seeking AD patients
with varying time spent in rehabilitation, and 26 healthy controls were interviewed
using a version of the Emotion Regulation Interview (Werner et al., 2011, J
Psychopathol Behav Assess, 33, 346) adapted to alcohol dependence. Results
Compared to controls, AD patients reported significantly greater use of response
modulation and attentional deployment, but...
Document type : Article de périodique (Journal article)
Référence bibliographique
Petit, Géraldine ; Luminet, Olivier ; Maurage, François ; Tecco, Juan ; Lechantre, Stéphane ; et. al.
Emotion regulation in alcohol dependence. In: Alcoholism: Clinical and Experimental Research,
Vol. 39, no. 12, p. 2471-2479 (2015)
DOI : 10.1111/acer.12914
Emotion Regulation in Alcohol Dependence
Geraldine Petit, Olivier Luminet, Francois Maurage, Juan Tecco, Stephane Lechantre,
Marc Ferauge, James J. Gross, and Philippe de Timary
Background: The main aim of this study was to investigate, in alcohol-dependent (AD) patients, the
use of the 5 emotion regulation strategies speciﬁed in Gross’s (1998, Rev Gen Psychol, 2, 271) process
model of emotion regulation with the use of a semi-structured interview allowing a detailed and high-
quality assessment of emotion regulation strategies. A secondary aim was to examine the possible inﬂu-
ence of protracted abstinence and detoxiﬁcation on emotion dysregulation. Finally, the association
between the level of craving and the types of regulation strategies was investigated.
Methods: Forty-four treatment-seeking AD patients with varying time spent in rehabilitation, and
26 healthy controls were interviewed using a version of the Emotion Regulation Interview (Werner
et al., 2011, J Psychopathol Behav Assess, 33, 346) adapted to alcohol dependence.
Results: Compared to controls, AD patients reported signiﬁcantly greater use of response modula-
tion and attentional deployment, but lesser use of cognitive change. Among patients, (1) rehabilitation
duration was positively correlated with the use of cognitive change and (2) the use of response modula-
tion was positively associated with the level of craving.
Conclusions: These ﬁndings clarify the speciﬁc pattern of emotion dysregulation associated with
alcohol dependence. They also suggest that (1) abstinence is associated with a shift toward more adap-
tive emotion regulation patterns and that (2) ineﬃcient regulation strategies may lead to craving and
the maintenance of alcohol use. If these ﬁndings are conﬁrmed through longitudinal and mediation
designs, they will have important clinical implications.
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EMOTIONAL DISTURBANCES ARE a central char-acteristic of many mental disorders, including alcohol
dependence. In particular, alcohol dependence has been
associated with diﬃculties with identifying emotions in self
(one central characteristic of alexithymia) (e.g., de Timary
et al., 2008), humor comprehension (e.g., Uekermann et al.,
2007), theory of mind (e.g., Maurage et al., 2011), emotional
empathy (Martinotti et al., 2009), emotional intelli-
gence (e.g., Cordovil de Susa Uva et al., 2010b), and catego-
rizing emotions expressed by faces (e.g., Foisy et al., 2007),
voices (e.g., Uekermann et al., 2005), and music (Kornreich
et al., 2013). It has been proposed that these emotional
impairments could explain alcoholic individuals’ diﬃculties
in interpersonal relationships (e.g., Philippot et al., 2003),
which in turn trigger further drinking behavior and relapse
(Marlatt, 1996). While these emotional impairments have
received much consideration in the ﬁeld of alcohol depen-
dence, another crucial emotional component, that is, emotion
regulation, has been less well characterized, despite the fact
that (1) the lack of emotion regulation skills are thought to
be a core feature of alcohol dependence and the primary rea-
son for alcohol use (for reviews, see Kober and Bolling,
2014; Sher and Grekin, 2007), and (2) eﬀective emotion regu-
lation is frequently seen as a necessary condition for optimal
social functioning (e.g., Gross and Mu~noz, 1995) linked, for
its part, to successful alcohol dependence treatment out-
comes (e.g., Moos andMoos, 2006).
Emotion regulation refers to the processes engaged in
order to inﬂuence the type of emotions people have, the
moment they have them, and the way these emotions are
experienced or expressed (Gross, 2004; Gross and Thomp-
son, 2007). Gross (1998) proposed a process model of emo-
tion regulation which provides a framework for deﬁning
diﬀerent categories of emotion regulation strategies. The
model delineates 5 types of emotion regulation strategies
according to the point at which they have their primary
impact in the emotion-generative process. Situation selection
shapes the emotion trajectory from the earliest possible
point. It involves choosing whether to avoid or approach
some situations as a function of their expected emotional
impact. Situation modification entails modifying the situation
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to alter its emotional impact. Attentional deployment refers
to directing one’s attention to a speciﬁc feature of the situa-
tion with the goal of changing how one feels. Cognitive
change encompasses the active reappraisal of the meaning or
importance of the situation, to manipulate emotional
responding. Response modulation occurs at the end of the
emotion-generative process and refers to increasing or
decreasing its expression using strategies targeting the bodily
manifestations (e.g., suppression of facial expression).
The strategy we use to regulate our emotions impacts the
way we experience them and inﬂuences our well-being and
our interpersonal relationships. Gross (1998) has suggested
that some strategies may have more positive outcomes than
others. In particular, the use of cognitive change, which alters
the emotional trajectory early on, has been linked to higher
levels of well-being, better social functioning and quality of
life, and enhanced expression of positive emotion (e.g., John
and Gross, 2004). In contrast, although response modulation
may reduce the outward expression of emotion, this strategy,
which intervenes later, and thus has to combat a higher
intensity emotional response, has been associated with worse
social functioning, poorer social support, reduced relation-
ship closeness, greater expression of negative emotion, and
decreased well-being over the long term (Gross, 1998; Gross
and John, 2003).
Consistent with these ﬁndings, clinical populations use
more response modulation and less cognitive change than
nonclinical populations (e.g., anxiety and mood disorders:
Joormann and Gotlib, 2010; Werner et al., 2011; schizophre-
nia: Kimhy et al., 2012). However, few studies have investi-
gated emotion regulation in individuals with alcohol
dependence (Berking and Wupperman, 2012; Fox et al.,
2008), and no study has made use of a theoretically derived
framework to investigate multiple emotion regulation strate-
gies within one research paradigm. Little is thus known
regarding speciﬁc emotion regulation habits of people with
alcohol dependence. Investigation is needed to determine
whether in comparison with their healthy counterparts, indi-
viduals with alcohol dependence overuse response modula-
tion and implement cognitive regulation with less frequency.
The primary goal of this study therefore was to provide pre-
cise insight into emotion dysregulation in alcohol-dependent
(AD) patients.
The study of emotion regulation has so far mainly been
based on self-reported questionnaires typically focusing only
on 1 or 2 emotion regulation strategies at a time (e.g., the
Emotion Regulation Questionnaire [ERQ]: Gross and John,
2003; the Diﬃculties in Emotion Regulation Scale: Gratz
and Roemer, 2004). This type of assessment clearly is advan-
tageous in terms of ease and speed of administration. How-
ever, the use of a semi-structured interview, the Emotion
Regulation Interview (ERI), that investigates the 5 emotion
regulation strategies speciﬁed in Gross’s process model of
emotion regulation, has proven to present many other
advantages (Werner et al., 2011). It allows the quantiﬁcation
of frequency of the 5 distinct emotion regulation strategies
and thus furnishes a more reﬁned assessment and classiﬁca-
tion of emotion regulation strategies. It also implies a recall
exercise of speciﬁc instances of emotion regulation experi-
ences and therefore provides information concerning real-life
situations. The interview format further makes possible to
clarify concepts and oﬀer examples (and additional ones if
needed in some cases) of each category of regulation strate-
gies to better help participants to determine which of them
they actually use. These advantages led us to opt for the
interview format to assess emotion regulation in our study.
In the context of alcoholism, mid- and long-term absti-
nence has been widely associated with improvement in diﬀer-
ent areas of functioning (e.g., Cordovil de Sousa Uva et al.,
2010a; Mann, 1999), including the emotional domain. Absti-
nence is linked to lower depression and anxiety symptoms
(de Timary et al., 2008; Schuckit, 1994), normalization of
emotional intensity evaluation (Kornreich et al., 2001),
decreases in negative aﬀect (Cordovil de Susa Uva et al.,
2010b) and alexithymia (e.g., de Timary et al., 2008; Loas
et al., 1997a,b), and improvement of awareness and clarity
of emotional experience (Fox et al., 2008). Focusing on dif-
ferent stages of abstinence following detoxiﬁcation period
was therefore of interest in this study of emotion regulation
strategies in AD patients.
Finally, the literature suggests that emotional dysregula-
tion could contribute to the emergence and the maintenance
of alcohol use disorders through an increase in alcohol crav-
ing. Imaging studies in alcoholics have demonstrated that
the mechanisms underlying the regulation of craving involve
the same neural circuits that are known to be associated with
regulating other emotions (Kober et al., 2010; Seo et al.,
2013). Craving was therefore assessed in terms of speciﬁc
emotion regulation abilities. Given that response modulation
has been linked to the type of negative aﬀect (Gross, 1998;
Gross and John, 2003) often associated with craving (Tif-
fany, 2010), it could be speculated that this particular type of
emotion regulation strategy might be important in increasing
craving and maintaining alcohol use disorders.
We hypothesized that compared to healthy controls, indi-
viduals with alcohol dependence would endorse greater fre-
quency of use of response modulation, but lesser use of
cognitive change. Because several previous studies have
shown that recovery of emotional functioning may occur
with protracted withdrawal and detoxiﬁcation, we hypothe-
sized that the use of the most adaptative emotion regulation
strategy, that is, cognitive change, would be positively associ-
ated with time spent in rehabilitation. Finally, we hypothe-
sized that a high level of craving, would be linked to the use
of the less adaptative emotion regulation strategy, that is,
response modulation.
MATERIALS ANDMETHODS
Participants
Forty-four treatment-seeking AD individuals were recruited
from 3 diﬀerent rehabilitation centers: The Clinique Psychiatrique
2472 PETIT ET AL.
du Beauvallon in Saint-Servais, Belgium for a large part, and to a
lesser extent, from The CHU Ambroise Pare and The Che^ne aux
Haies in Mons, Belgium. Patients with dependence or abuse of
drugs other than alcohol or nicotine were excluded. The length of
stay in the rehabilitation center for these patients ranged from 1 to
730 days with a mean of 104.23  179.36 days. The control popu-
lation consisted of 26 subjects who were recruited by word of mouth
from the community. Their habits concerning drug and alcohol use
were screened before being enrolled in the study with a brief pre-
screening questionnaire. We excluded participants reporting current
or past diagnoses of any substance dependence other than nicotine
or consumption of more than 21 standard drinks/wk (14 for
women) or 3 drinks/d (2 for women) because their consumption
pattern placed them “at risk” for alcohol-related problems accord-
ing to World Health Organization (2013) guidelines. All partici-
pants were excluded if they met current DSM-IV criteria for other
Axis I and Axis II disorders, required psychiatric medications, or
were not in good health. The study was approved by the ethical
committees of the 3 above-described hospitals, and the patients
signed an informed consent form.
Assessments of Emotion Regulation and Craving
Emotion Regulation. Emotion regulation was assessed with the
ERI. The ERI is a semi-structured clinical interview designed by
Werner and colleagues (2011) and based on Gross’s (1998) pro-
cess model of emotion regulation. It involves interviewing partici-
pants regarding the 5 theoretically derived emotion regulation
strategies. It was in the ﬁrst place used by Werner and colleagues
(2011) to study emotion regulation in a socially anxious popula-
tion. In the Werner and colleagues (2011) study, the convergent
validity was established by the authors by correlating the ERI
subscales with questionnaires assessing the same variables. Speciﬁ-
cally, Werner and colleagues (2011) demonstrated that the ERI
situation selection frequency was correlated with the avoidance
subscale of the Liebowitz Social Anxiety Scale (Fresco et al.,
2001; Rytwinski et al., 2009) (r = 0.55, p < 0.001), the ERI atten-
tion deployment frequency was correlated with the distraction
subscale of the Response Styles Questionnaire (Nolen-Hoeksema
and Morrow, 1991) (r = 0.25, p = 0.014), the ERI response mod-
ulation frequency was correlated with the suppression subscale of
the ERQ (Gross and John, 2003) (r = 0.21, p = 0.046), and the
cognitive change frequency was correlated with the cognitive
reappraisal scale of the ERQ (r = 0.27, p = 0.009). The test–retest
reliability of the interview was demonstrated by examining corre-
lations between the ERI responses of participants collected at
baseline and those assessed 4 months later. In our study, we
adapted the ERI for alcohol dependence. Our version did not
involve setting up an anxiety inducing situation; we only main-
tained the recall of 2 idiographic situations but also extended it
to all the emotions and not exclusively to anxiety. Participants
were thus asked to report at least 2 emotion-evoking situations
from their own lives which occurred very recently (within days
preceding the interview). The recall of 2 diﬀerent situations
allowed us to identify the most consistent scenarios and com-
monly used regulation strategies. Next, the interviewer explained
the 5 regulation strategies and gave examples of each of them to
make sure each strategy was well understood. Participants were
then asked about the frequency of use (0%: never/not at all to
100%: always) of the 5 emotion regulation strategies in these sit-
uations. The speciﬁc verbal probes were “What percent of the
time do you ______ to reduce your emotion?” (1) situation selec-
tion: avoid situations (2) situation modiﬁcation: modify the situa-
tion (3) attentional deployment: distract yourself (4) cognitive
change: think about the situation diﬀerently (5) response modula-
tion: hide the visible signs of your emotion. The ERI was con-
ducted by a clinical psychologist.
Craving. For AD subjects, craving was assessed with the Obses-
sive Compulsive Drinking Scale (OCDS; Anton et al., 1995), trans-
lated and validated in French (Ansseau et al., 2000). The OCDS is a
self-report craving questionnaire that investigates obsessive and
compulsive dimensions of craving over the last 7 days at the time of
ﬁlling out the measure. It is usually comprised of 14 items: 6 items
are related to obsessive dimension (e.g., How much of your time
when you are not drinking is occupied by ideas, thoughts, impulses,
or images related to drinking?), and 8 items refer to compulsive
aspects (e.g., How much of an eﬀort do you make to resist con-
sumption of alcoholic beverages?). However, 4 of these latter (items
7, 8, 9, and 10 of Anton’s [1995] questionnaire) inquire about cur-
rent alcohol consumption (e.g., How many drinks do you drink
each day?). Given that alcohol consumption is forbidden during
hospitalization, these 4 items were inappropriate for AD within the
context of this study and were thus eliminated. A modiﬁed 4-item
compulsive subscore and a modiﬁed 10-item total score were then
computed for AD. All items are rated along 5-point Likert scale
(0 = least, 4 = most) referring to 5 statements which express the
degree of the severity of craving.
Procedure
After describing the study and obtaining informed consent, par-
ticipants were assessed with demographic and craving question-
naires (for AD patients only) followed by the semi-structured
interview.
Statistical Analyses
Group diﬀerences for demographic continuous variables were
compared using independent t-tests. Group diﬀerences for demo-
graphic categorical variables were evaluated using the chi-square
statistic. A p-value of <0.05 (2-tailed) was considered as statistically
signiﬁcant. As regards to regulation strategies, we ﬁrst compared
the variables between the 2 groups and then proceeded to additional
analyses controlling for demographic variables that diﬀered
between groups. Speciﬁcally, group diﬀerences in frequency of use
of each regulation strategy were ﬁrst assessed using t-tests, followed
by univariate analyses of covariance (ANCOVAs) controlling for
marital status, family history of alcoholism (FHA), and tobacco
smoking. In patients, Pearson’s correlations were computed
between the frequency of use of each emotion regulation strategies
and (1) the length of stay in rehabilitation and (2) the scores of crav-
ing. Finally, hierarchical multiple regression analysis was used to
examine the possible prediction potential of the variables that came
out as signiﬁcant in the correlation analysis. All analyses were con-
ducted with SPSS 17.02 (SPSS, Chicago, IL), with the level of signif-
icance at 0.05.
RESULTS
Demographics
Not surprisingly (as the majority of the inpatients came
from The Beauvallon center, which, for historical reasons,
only has women), participants of the AD group contained
mostly women. Their ages ranged from 23 to 77 years. The
participants of the control group, whose ages ranged from 25
to 70 years, matched the patients of the AD group for gender
(v2 = 0.74, p = 0.390), age, t(50.997) = 0.978, p = 0.332, and
educational level (v2 = 5.812, p = 0.055). Controls diﬀered
from patients in their marital status (v2 = 18.874, p < 0.001),
for FHA (i.e., having at least 1 relative of their generation or
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the previous one with alcohol-related issues) (v2 = 37.708,
p < 0.001), and for tobacco smoking (v2 = 7.541, p = 0.006).
Detailed demographics for both groups can be found in
Table 1.
Craving
Patients had a score of 8.02  5.9 on the compulsive scale
and a score of 6.65  6.1 on the obsessive scale. Scores of
craving in patients are summarized in Table 1.
Emotion Regulation Strategies
To test our ﬁrst hypothesis, that is, that AD patients and
controls would diﬀer in their use of regulation strategies, fre-
quency of use (in %) for each strategy was compared using
independent t-tests. Analyses revealed that groups diﬀered
on 3 regulation strategies: attentional deployment, t(64.4
62) = 4.050, p < 0.001, cognitive change, t(55.618) = 2.
397, p = 0.020, and response modulation, t(39.607) = 5.001,
p < 0.001. Patients reported using attentional deployment
(M = 53% vs. 24%) and response modulation (M = 76%
vs. 37%) strategies more often than controls. They also indi-
cated using cognitive change less often than controls
(M = 30% vs. 48%). There were no group diﬀerences for sit-
uation selection (p = 0.3214) or situation modiﬁcation
(p = 0.883) (see Fig. 1). To control for a possible inﬂuence
of demographic variables that diﬀered between groups (i.e.,
marital status, FHA and tobacco smoking) on the group dif-
ferences in emotion regulation, we secondly computed uni-
variate ANCOVAs for each emotion regulation strategy
that came out to be signiﬁcantly diﬀerent between groups
with independent t-tests. Analyses showed that these vari-
ables did not aﬀect the results as the group diﬀerence
remained signiﬁcant for each emotion regulation strategies
[Attentional deployment: F(1) = 7.379, p = 004, g2 = 0.102,
observed Power = 0.763; Cognitive change: F(1) = 8.942,
p = 004, g2 = 0.121, observed Power = 0.838; Response
modulation: F(1) = 11.452, p = 001, g2 = 0.150, observed
Power = 0.915].
Correlation Between Emotion Regulation Strategies and
Length of Stay in Rehabilitation
To test our second hypothesis, that is, that emotion regula-
tion strategies evolve with time and protracted abstinence, we
performed Pearson’s correlations between frequencies of use
of each of the 5 emotion regulation strategies in patients and
the number of days spent in treatment centers. Results
showed that 1 strategy, that is, cognitive change, was associ-
ated with the length of stay in rehabilitation (r = 0.335,
p = 0.026), which means that the longer time the patients had
spent in treatment centers, the more they made use of cogni-
tive change. No other strategies were found to be related to
the number of days spent in rehabilitation (p > 0.245).
Correlation Between Emotion Regulation Strategies and
Craving
To test our last hypothesis, that is, that increased level of
craving would be associated with maladaptative emotion
regulation, we performed Pearson’s correlations between fre-
quencies of use of each of the 5 emotion regulation strategies
in patients and scores of craving. Analyses showed that 1
strategy, the level of response modulation, was positively
correlated with all craving scores. The higher the use of
response modulation in emotion elicited situations, the
higher the level of compulsions (r = 0.356, p = 0.018) and
the higher the level of obsessions for alcohol (r = 0.344,
Table 1. Demographic Characteristics of Patients and Controls
Patients
(n = 44)
Controls
(n = 26) p-Value
Females 33 17 0.390
Age (years) 47 (10) 44 (11) 0.332
Smoking (%with nicotine
dependence)
86 11 0.006
Family history of alcoholism
(FHA) (% positivea)
57 23 <0.001
Cravingb
Obsessions 6.65 (6.1)
Compulsions 8.02 (5.9)
Education level
(% accomplished)
Primary school degree 52 23 0.055
Secondary school degree 14 19
University degree 34 58
Marital status (%)
Single 64 15 <0.001
Stable couple 27 81
Occasional couple 9 4
aPresence of at least 1 first- (father and/or mother) and/or second-de-
gree (grandfather and/or grandmother) relative with alcohol dependence.
bAssessed with a modified version of the Obsessive Compulsive Drink-
ing Scale (Anton et al., 1995).
In italics: p-values that are equal to or smaller than the significance level
(a).
Fig. 1. Frequency of use (in %) of the 5 emotion regulation strategies in
control and alcohol-dependent groups. *Statistically significant difference
between groups at p < 0.05; ***statistically significant difference between
groups at p < 0.001.
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p = 0.022) reported by the patients (total score of craving:
r = 0.359, p = 0.017).
The Ability of Length of Stay in Rehabilitation in Predicting
the Recourse to Cognitive Change
To examine, in patients, whether the time spent in rehabili-
tation accounted for the variance in the use of cognitive
change strategy while controlling for the eﬀect of potential
confounding variables as demographic variables (age and
gender), a hierarchical multiple regression analysis was con-
ducted with cognitive change strategy entered as the depen-
dent variable. A dummy variable was created for gender.
The demographic variables were entered as independent vari-
ables in the ﬁrst step (block 1), and the time spent in rehabili-
tation was entered in a second block. This analyze revealed
that at step 1, the control variables (age and gender)
accounted for 5.5% of the variance in cognitive change strat-
egy, but this was not a signiﬁcant contribution (signiﬁcance
for F change: p = 0.311). When adding the time spent in
rehabilitation in the second block, the model as a whole then
explained 15.3% of the variability in cognitive change. This
thus means that after having controlled for the eﬀects of con-
trol variables, the time spent in rehabilitation explained an
additional 9.8% of the variance in cognitive change and this
was a statistically signiﬁcant contribution (signiﬁcance for F
change: p = 0.038). The model as a whole (including all 3
variables) was however not able to signiﬁcantly predict the
recourse to cognitive change, F(3, 43) = 2.414, p = 0.081.
The only variable that made a unique statistically signiﬁcant
contribution to the variation in the use of cognitive change
was the time spent in rehabilitation (b = 0.338, p = 0.038).
Table 2 depicts these regression results.
The Ability of the Use of Response Modulation in Predicting
the Level of Craving
To examine, in patients, whether the use of response mod-
ulation could explain a part of variance in the level of craving
while controlling for the eﬀect of potential confounding vari-
ables including tobacco smoking, marital status, and age of
onset of alcohol dependence, hierarchical multiple regression
analysis was conducted with the total craving score entered
as the dependent variable. Dummy variables were created
for marital status (single vs. stable couple vs. occasional cou-
ple) and tobacco smoking (yes vs. no). The hierarchical mul-
tiple regression revealed that at step 1, the variables (tobacco
smoking, marital status, age of onset of alcohol dependence)
accounted for 10% of the variance in the level of craving,
and this was not a signiﬁcant contribution (signiﬁcance for F
change: p = 0.403). When adding the recourse to response
modulation strategy in the second block, the model as a
whole then explained about 26% of the variability in craving.
This thus means that after having controlled for the eﬀects of
possible confounding variables, the percentage of use of
response modulation explained an additional 16% of the
variance in response modulation, and this was a statistically
signiﬁcant contribution (signiﬁcance for F change:
p = 0.008). The model as a whole (including all 4 variables)
was able to signiﬁcantly predict the level of craving F(5,
41) = 2.535, p = 0.046. The analysis of the coeﬃcients fur-
ther showed that only 2 variables made a unique statistically
signiﬁcant contribution to the variation in the craving score,
that is, the age of onset of alcohol dependence (p = 0.022)
and the use of response modulation (p = 0.008), with this lat-
ter variable making the largest contribution to the model
(b = 0.436). Table 3 depicts these regression results.
DISCUSSION
Alcohol dependence has long been thought to be associ-
ated with emotion dysregulation. However, the precise nat-
ure of the emotion dysregulation in AD subjects has not
been well characterized. In the present study, we used the
Table 2. Multiple Hierarchical Regression Analysis Examining Predictors
of the Use of Cognitive Change in Patients
Step and variable b t R 2 DR 2
Step 1
Age 0.021 0.131 0.055 0.055
Gender 0.201 1.370
Step 2
Age 0.021 0.131 0.153 0.098
Gender 0.201 1.370
Time spent in
rehabilitation (in days)
0.338 2.152*
b = slope of the regression line; t = regression coefficient; R 2 = coef-
ficient of determination = the amount of variation in the response-depen-
dent variable explained by the independent variable; D (delta)
R 2 = change in R 2 values from one model to the other; N = 44.
*p < 0.05.
Table 3. Multiple Hierarchical Regression Analysis Examining Predictors
of the Level of Craving
Step and variable b t R 2 DR 2
Step 1
Age of onset of alcohol
dependence
0.301 1.886 0.100 0.100
Occasional couple 0.131 0.818
Stable couple 0.051 0.308
Tobacco smoking 0.053 0.320
Step 2
Age of onset of alcohol
dependence
0.354 2.399* 0.260 0.160**
Occasional couple 0.158 1.069
Stable couple 0.119 0.722
Tobacco smoking 0.066 0.434
Response modulation 0.436 2.790**
b = slope of the regression line; t = regression coefficient; R 2 = coeffi-
cient of determination = the amount of variation in the response-depen-
dent variable explained by the independent variable; D (delta)
R 2 = change inR2 values from one model to the other; N = 44.
*p < 0.05, **p < 0.01.
Craving score = Total Obsessive Compulsive Drinking Scale (OCDS)
craving score assessed with a modified version of the OCDS (Anton et al.,
1995).
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conceptual framework developed by Gross (1998), and the
related ERI, to explore in more detail processes by which the
emotional experience is typically manipulated in AD
patients.
Results showed that individuals with alcohol dependence
display diﬀerential use of emotion regulation strategies com-
pared to controls. In particular, and in line with our expecta-
tions, emotion regulation strategies in AD patients are
characterized by a signiﬁcantly higher use of response modu-
lation and lower use of cognitive change. Given that the
habitual use of cognitive change has been found to be linked
to higher positive aﬀect, better interpersonal functioning, and
greater well-being, and that the use of response modulation
has been correlated with lower emotional functioning (Gross
and John, 2003; Mauss et al., 2007), the proﬁle of regulation
strategies in AD patients may largely be described as mal-
adaptive. The recourse to response modulation and therefore
to treating emotions at a late stage of the emotion-generative
process could be due to cognitive impairments induced by
prolonged excessive alcohol drinking (Cordovil de Sousa Uva
et al., 2010a; Pitel et al., 2009). This would be in keeping with
the model of Kober and Bolling (2014) that proposes that
chronic drug use (through its deleterious eﬀects on prefrontal
cortex, key neural region of emotion regulation) decreases
capacities to deal with negative emotions which further leads
to enhanced drug use. Interestingly, as far as we did not have
any a priori hypothesis about this speciﬁc strategy, AD
patients also showed more use of attentional deployment
than controls. According to the process model of emotion
regulation (Gross and Thompson, 2007), this technique,
although not the most beneﬁcial, consists of interjecting regu-
lation relatively early on in the emotion-generative process
and should thus be relatively eﬃcient in altering the course of
the emotional response. Gross’s team further showed that
attentional deployment may be especially beneﬁcial in situa-
tions involving high emotional intensity stimuli (Thiruchsel-
vam et al., 2010). It would be interesting to further explore
whether this strategy has positive consequences in AD
patients when exposed to situations of high emotion inten-
sity.
It is besides worth mentioning that FHA did not aﬀect the
group diﬀerences observed in the use of the emotion regula-
tion strategies. These diﬀerences are thus not ascribable to
the greater propensity of AD individuals to have close rela-
tives with alcohol-related issues, and thus probably not to
hereditary or educational/environmental factors.
Although AD patients showed less use of cognitive change
compared to controls, the length of stay in rehabilitation was
linked to an increased use of this strategy. Regression analy-
sis further demonstrated that the time spent in treatment was
predictive of the frequency of use of cognitive change while
regulating emotions. These observations are in accordance
with our predictions and ﬁt with earlier longitudinal work
showing that some emotional abilities and in particular
mood, aﬀect, and alexithymia recover along with abstinence
in alcohol dependence (e.g., de Timary et al., 2008; Loas
et al., 1997a), while others, such as emotional intelligence
(Cordovil de Susa Uva et al., 2010b), recognition of emo-
tional facial expression (Kornreich et al., 2001), or self-
consciousness (de Timary et al., 2013), do not. It is also in
accordance with Fox and colleagues (2007), who demon-
strated that in cocaine-dependent subjects, diﬃculties in
emotion regulation decreased with abstinence. It is however
not known whether the improvements in cognitive change
can be ascribed to the eﬀect of abstinence or to therapeutic
interventions and/or resocialization. It would however in
both cases be interesting to further explore whether these
changes are linked to rehabilitation of the neural mecha-
nisms underlying emotion regulation.
Finally and as expected, our results showed that, in
patients, the use of response modulation was associated with,
and could predict, higher rates of craving. Given the fact that
response modulation leads to negative aﬀects (Gross, 1998;
Gross and John, 2003), the higher rates of craving could be
explained by the fact that these undesirable emotions would
provoke intense need for alcohol (craving) with the speciﬁc
aim of alleviating negative emotional states. Alcohol would
then act as a pharmacological agent to control the physiolog-
ical response elicited by emotions not successfully managed
and leading to an intense distress and physiological reactions
(Mauss et al., 2007). This idea is consistent with the “self-
medication hypothesis” of Khantzian (1985) and acute alco-
hol intoxication could in this case be considered as a
secondary means of emotion regulation, as has been pro-
posed by Kober and Bolling (2014). It is important to note
that even though we considered the link between craving and
response modulation in this one directional way, it may also
be viewed the other way around. It could be that high expres-
sion of craving would hinder AD individuals to set up early
and eﬃcient regulation strategies. Social psychological theo-
ries indeed suggest that alcohol/drug wanting or craving dur-
ing abstinence may lead to “goal conﬂict” which may
impinge upon ability to regulate aﬀect successfully (Tice
et al., 2001). We could furthermore hypothesize a vicious cir-
cle to be involved; maladaptative emotion regulation and its
consequent intense distress may lead to enhanced level of
craving, which in turn, could prevent subjects from ade-
quately dealing with emotions and so forth. Nevertheless,
the observation of a link between response modulation and
craving is not trivial given the acknowledged role of craving
in alcohol consumption and relapse (Bottlender and Soyka,
2004). This does stress the importance of the detection, by
clinicians, of this type of regulation strategy in patients and
the doubtless necessity to focus on enhancing emotion regu-
lation skills and especially modifying deleterious regulation
schemes in these patients.
The opportunities for guided recall and clariﬁcation
aﬀorded by the use of the ERI constitute assets for the ERI
approach in assessing emotion regulation strategies com-
pared to the completion of questionnaires (Werner et al.,
2011). We fully realized that the exercise of generating retro-
spective memories associated with emotions, guided by the
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therapist, oﬀered a rich opportunity for patients to report
their regulation strategies. However, our version of the ERI
did not include any evaluation of the eﬀect of emotion regu-
lation strategies usage on participants’ well-being and social
functioning. Future versions of this adapted ERI should
therefore add self-eﬃcacy measures for emotion regulation
strategies, as has been already done for response modulation
and cognitive change in anxious patients (Werner et al.,
2011). It is also worth mentioning that even though the con-
vergent validity of the ERI has been tested in the previous
study by Werner and colleagues (2011) and that the associa-
tions between the strategies of the ERI and related measures
were statistically signiﬁcant, the coeﬃcients of correlation
were rather weak, especially as far as attentional deployment,
response modulation, and cognitive change were concerned.
Werner and colleagues (2011) suggested that these modest
correlations could be explained by the fact that unlike the
questionnaire, which asks for the frequency of use of strate-
gies in a general perspective, the ERI queries about speciﬁc
situations. Nevertheless, future work will have to explore the
associations of the strategies with other similar but more
connected measures.
Our study has several other limitations that should be
mentioned. The ﬁrst one is linked to the self-reported nature
of the data (Werner et al., 2011). Although the ERI facili-
tates the recall of regulation strategies, the task of adequately
assessing regulatory strategies remains a diﬃcult one, and
certainly especially in AD patients given their known diﬃcul-
ties in emotion awareness (e.g., Carton et al., 2010). In addi-
tion, the explicit nature of emotion regulation strategies, that
is, the extent to which individuals can actually self-report
them, has also recently been questioned. Many authors have
emphasized the possible automatic and unconscious nature
of emotion regulation (e.g., Gyurak et al., 2011) that would
limit the reach of self-report measures. The use of observa-
tional methods instead of self-reported ones would be of
interest in further investigations.
Another limitation lies in the use of a cross-sectional
design that did not allow us to draw a ﬁrm conclusion on the
eﬀect of abstinence on regulation strategies. Therefore, an
alternative hypothesis, that is, that actually neither the eﬀect
of abstinence, nor of therapeutic interventions is responsible
for the observed correlation cannot be ruled out. Instead, the
variables’ association could simply be due to prior better reg-
ulation abilities in some patients, those patients being then
more likely to remain longer in treatment (i.e., less likely to
drop out). Replication of the present ﬁndings in a longitudi-
nal and mediation study will be necessary to shed light on
the exact explanation to give to the results.
A third limitation is linked to some characteristics of the
sample that are likely to dampen its representativeness. First,
the number of subjects is small. Adding more subjects in
future works is necessary to add more power to the results
and increase their potential for generalization to the whole
AD population. Second, a large proportion of our sample
was female. Yet, there are more men than women in the AD
population (e.g., Hasin et al., 2007). Moreover, women
respond diﬀerently on self-report emotional scales than men
(e.g., Derntl et al., 2010). Particular care will thus have to be
taken in further research for the selection of participants
(concerning both gender and sample size) in order to guaran-
tee a more eﬃcient representativeness of the AD population
and to determine whether our conclusions are valid in males
and females. Despite these limitations, our present ﬁndings
have important clinical implications. It has been shown that
emotion dysregulation is associated with relational diﬃculties
(Gross, 1998; Gross and John, 2003). It is also well known
that interpersonal problems in alcohol dependence constitute
a considerable source of relapse (Marlatt, 1996). Given our
results, emotion regulation training should arguably be part
of the alcohol dependence clinical setting, helping to improve
interpersonal skills and therefore decrease relapse. Part of
our intervention is already dedicated to improving the
patient’s abilities to deal with emotions. The use of the ERI
could help clinicians to go further in this approach. As a
screening tool, it could be used to investigate individual emo-
tion regulation proﬁles in each patient. It would ﬁrst help
clinicians to identify those patients that show diﬃculties and
detect those who do not evolve with time and abstinence. It
would secondly help them to orient patients to the use of
speciﬁc therapeutic techniques accordingly to the highlighted
dysfunctional strategies at an individual level. For example,
mindfulness could be useful for those inﬂexibly favoring
attentional deployment, acceptance may help to decrease
over-recourse to response modulation (Werner et al., 2011).
In conclusion, the present study suggests that alcohol
dependence is associated with emotion dysregulation which
itself is linked to higher rates of craving, and that abstinence
is associated with a shift toward more adaptive emotion reg-
ulation habits. The ERI is a promising tool to study emotion
regulation strategies in clinical contexts and could also be
useful as a guide for practitioners in their treatments.
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